Abstract: Antioxidant is a new hype in naturopathy and at present it has huge demand in cosmetic, nutritional supplementation and pharmacological industry. It reduces cell damages caused by free-radical which are responsible for various ailment like ageing, cancer, coronary heart disease, diabetes mellitus, neurodegenerative disorders, atherosclerosis, cataracts and inflammation. At present any comprehensive data on the antioxidant content and extent of their activity of the indigenous medicinal plants of Bangladesh is not available. Therefore, here antioxidant activity of a popular medicinal plant -Ficus racemosa was determined. Methanolic extract was prepared from the leaf and stem bark of F. racemosa. Their total phenolics and free radical scavenging capacity was determined using folin-ciocalteu reagent (FCR) assay and DPPD-radical scavenging assay respectively. Stem bark and leaves of F. racemosa contains 242.97 and 235.45 mg of GAE / gm of dried extract of phenolics respectively. Current studies also show that F. racemosa barks contain a high antioxidant activity. IC 50 value of bark extract was found to be 19µg/ml which is even better that of the standard BHT. Therefore, present studies suggest that F. racemosa bark has a huge potential in terms of commercial use as source of antioxidant.
Introduction
Majority of the diseases/disorders are mainly linked to oxidative stress caused by free radicals (Gutteridgde et al. 1995) . Free radicals are produced continuously in our body as a byproduct of our daily metabolic activity and cellular oxidation reactions. Apart from this, different factors such as alcohol, tobacco, prescription drugs, pesticides, harmful chemicals, additives in the foods and pollutants in the air also contribute production of excessive amount of free radicals in our body (Tiwari et al. 2001) . In treatment of these diseases caused by oxidative stress, antioxidant therapy has gained an immense importance. Antioxidants have been reported to prevent oxidative damage caused by free radical and may prevent the occurrence of diseases like ageing, cancer, coronary heart disease, diabetes mellitus, neurodegenerative disorders, cardio-vascular diseases, atherosclerosis, and inflammation (Buyukokuroglu et al. 2001) . It can interfere with the oxidation process by reacting with free radicals, chelating metals and also by acting as oxygen scavengers (Buyukokuroglu et al. 2001 ; Shahidi et al. 1992 ).
Natural antioxidants are mainly found in plants as polyphenols. Polyphenols especially, flavonoids and other phenolic compounds are widely distributed in plants which have been reported to exert multiple biological effect, including antioxidant, free radical scavenging abilities, anti-inflammatory, anticarcinogenic etc (Willett et al. 2002; Miller et al. 1996 , Farjana 2003 . However, the nature, quality and quantity of polyphenol content may vary significantly even in the same plant species due to different geographic distribution. This means, the same plant species from one part of the world may have different polyphenol constituents and thus may have different antioxident properties. This is probably due the difference in the environmental factors that they are interacting with.
Research with important bioactive compounds in plant and food materials has received much more attention. Currently, research on antioxidant activity is an important topic in the medical sector as well as in the food industry due to the fact that, antioxidants play a major part in inhibiting and scavenging free radicals, thus providing protection to human against infections and degenerative diseases. In addition it is a proved fact now that antioxidants are the key for fighting ageing. Recently research is now directed towards natural antioxidants originated from plants due to safe therapeutics. Therefore, antioxidants with free radical scavenging activities may have great relevance in the prevention and therapeutics of diseases in which oxidants or free radicals are implicated (Soares et al. 1997 ). In the current market several synthetic antioxidant are present. These synthetic anti-oxidants, such as propyl gallate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT) and tertiary butylhydroquinone has been widely used industrially to control lipid oxidation in foods. However, the use of these synthetic antioxidants has been questioned due to their potential health risks and toxicity (Kahl and Kappus 1993) . The search for antioxidants from natural source has received much attention and efforts have been put into identify compounds that can act as suitable antioxidants to replace synthetic ones. At present time we do not have enough data on the antioxidant content and extent of their activity of the indigenous medicinal plant of Bangladesh, although antioxidants have a huge potential in industrial and pharmacological application. Ageing, cancer, coronary heart disease, diabetes mellitus, neurodegenerative disorders, cardio-vascular diseases, atherosclerosis, and inflammation are closely related with the deficiency of antioxidant.
Ficus constituted one of the largest genera of medicinal plants primarily prevailing in subtropical and tropical regions throughout the world and used for a vast range of various ailments. Different parts of the plant like bark, leaves, tender shoots, fruits, seeds, and latex are known to have medicinal importance. A number of works have already been carried out to evaluate the antioxidant property of F. racemosa. However, comprehensive studies on F. racemosa from northern part of Bangladesh are yet to be done. Therefore, here we have evaluated the potency of the antioxidant content from the methanolic extract of leaf and bark sample of F. racemosa from Rajshahi district of Bangladesh. Rajshahi district is situated at the northwestern part of Bangladesh and has an extreme semiarid climate. Current study will help us to understand and compare the variation in antioxidant content and property of this plant from other parts of the world which have a different climatic condition.
Materials and Methods
Chemicals 2, 2-Diphenyl-2-picryl hydrazyl (DPPH), Folinciocalteu reagent (FCR) was obtained from SigmaAldrich (St. Louis, USA.) Butylated hydroxy toluene (BHT), methanol was purchased from Merck (Germany) and gallic acid was procured from Wako pure chemicals Ltd., Japan. All other chemicals used in the current paper were of analytical grade.
Collection of samples and preparation of extracts
Leaves (FL) and stem barks (FB) of Ficus racemosa plant were collected from different places of Rajshahi in May, 2011. Upon arrival at the laboratory, samples were washed thoroughly under running tap water and then dried at 45°C for 48 h (Mohd Zin et al. 2002) . The dried samples were stored in sealed polyethylene bags with silica gel. Dried leaf and bark samples were ground into coarse powder using a grinding machine. 100 gm of powdered plant materials (Leaves and stem barks) were taken in 1L conical flasks and allowed for soaking in 500 ml of methanol for each sample. The conical flasks with its contents were then sealed and kept on orbital shaker for continuous shaking at 150 rpm for 2 days. Sonication was also performed with the help of an Ultrasound Bath for breaking the cell walls completely. Followed by sonication the conical flasks were kept again on orbital shaker for 1 day. The mixtures were then filtered through Whatman No.1 filter paper and solvents were completely evaporated using a rotary evaporator under controlled temperature (45°C).
Antioxidant activity test
Total phenolic content determination Total phenolic content of methanolic extracts of different parts, including FL (F. racemosa leaf), FB (F. racemosa bark) were determined by the method reported by Chang et al. 2002 ; involving folin-ciocalteu reagent (FCR) as oxidizing agent and gallic (GA) acid as standard. The results were expressed as mg of GAE/gm of dried extractives.
DPPH (1, 1-diphenyl-2-picrylhydrazyl) free radical scavenging assay
The free radical scavenging capacity of the extracts was determined using DPPH (Choi et al, 2000; Desmarchelier et al. 1997 ). DPPH solution (0.004% w/v) was prepared in 95% methanol. 1.0 ml of methanol solution of different extracts and standard at different concentrations (25 µg/ml, 50 µg/ml, 100 µg/ml, 150 µg/ml and 200 µg/ml) were taken in test tubes. 1.5 ml of methanol solution of DPPH was added into each of the test tubes. The test tubes were then incubated at RT (room temperature) for 30 minutes in dark place to complete the reaction. Then the absorbance of the solutions were measured at 519 nm using a spectrophotometer against blank. BHT was used as a reference standard and dissolve in distilled water to make the stock solution with the same concentration. A typical blank solution contained all reagents except plant extract or standard solution also taken as control.
The percentage (%) inhibition activity was calculated from the following equation
Where, A 0 is the absorbance of the control, and A 1 is the absorbance of the extract/standard.
Then % inhibitions were plotted against concentration, and IC 50 was calculated from the graph (Viturro et al. 1999 ).
Evaluation of Repellent Activity of F. racemosa extracts
To check whether F. racemosa has any insectidal activity, repellent activity test against the stored grain pest Tribolium castaneum was carried out. The repellency test used was adopted from the method of McDonald et al. (1970) with some modifications by Talukder & Howse (1994) . Half filter paper discs (Whatman No. 40, diameter 90 cm) were prepared and selected doses of all the methanol extract separately applied onto each of the half-disc and allowed to dry out by exposed in the air for 10 minutes. Each treated half-disc was then attached lengthwise, edge-to-edge, to a control half-disc with adhesive tape and placed in a Petri dish (diameter 90 cm). Ten adult insects were released in the middle of each filter-paper circle. Each concentration was tested five times. Insects that settled on each half of the filter paper disc were counted after 1h and then at hourly intervals for 5h. The average of the counts was converted to percentage repellency (PR) using the formula (Talukder and Howse 1995):
Where, C is the percentage of insects on the untreated half of the disc. Positive values expressed repellency and negative values for attractant activity. The values in the recorded data were then calculated for percent repellency.
Evaluation of In vitro Antibacterial Activity of F. racemosa extract
Five (5) mg of each extracts of F. racemosa were added carefully to 5 ml of de-ionized water and dissolved by vortexing the tube. The stock extract solution was prepared as 1µg /µl. The stock of Bacillus subtilis and Enterobacter sp. strains were taken out of -20° and revived in LB medium. Culture was incubated at 37°C for overnight. These suspensions were used as inoculum. Disk diffusion method was used in the current experiment to evaluate the antibacterial activity of FL, FB extracts. The discs (6mm diameters) were made by punching the Whatman No. 1 filter paper with the help of punch machine. These discs were taken into the screw capped tube and sterilized in an autoclave machine at 121°C for 20 minutes to ensure sterilization. The paper discs were soaked with different concentrations (50µg, 100µg, 150µg and 200µg) of each extract with the help of micropipette and keep them at laminar air flow hood for dryness (5-10 minutes). For standard the disc papers were prepared in a similar way using 30µg of Chloramphenical. The disks containing sample as well as the standard were introduced on the upper layer of the seeded agar plate by sterile forceps. After that the plates were incubated overnight at 37°C and diameter of zone of inhibition (cleared area around the disk) was measured.
Results

Determination of Total Phenolics
The total phenolic content of methanolic extracts of different parts of F. racemosa was determined according to the method reported by Singleton et al.1999 using folin-ciocalteu reagent (FCR) as oxidizing agent and gallic (GA) acid as standard. Absorbance was measured at 750 nm wavelength after 20 minute of incubation at room temperature. Both leaves and stem bark methanolic extracts showed similar result in terms of total phenolic content. Among the two samples the highest phenolic content was found in F. racemosa stem bark which were 242.97 mg of GAE / gm of dried extract followed by leaves which were 235.45 mg of GAE / gm of dried extract at concentration of 200 µg/ml (Fig.1) . So, it is obvious that stem bark of F. racemosa possessed slightly higher phenolic content than that of leaves. Result of the total phenolic content determination are tabulated in table 1 and depicted in figure 1. 
DPPH (1, 1-diphenyl-2-picrylhydrazyl) Radical Scavenging Assay
The 1, 1-diphenyl-2-picrylhydrazyl radical (DPPH) has been widely used to evaluate the free radical scavenging capacity of antioxidants. DPPH free radical is reduced to the corresponding hydrazine when it reacts with hydrogen donors. DPPH can make stable free radicals in aqueous or methanol solution. With this method, it is possible to determine the antiradical power of an antioxidant activity by measurement of the decrease in the absorbance of DPPH at 519 nm.
Resulting from a color change from purple to yellow, the absorbance decreased when the DPPH was scavenged by an antioxidant, through donation of hydrogen to form a stable DPPH molecule. In the radical form, this molecule had an absorbance at 519 nm which disappeared after acceptance of an electron or hydrogen radical from an antioxidant compound to become a stable diamagnetic molecule. 1.0 ml of
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Evaluation of the antioxidant activity of ficus racemosa 97 methanolic extract solution of F. racemosa leaf and bark sample was taken for the experiment. Decolorization of DPPH by the effect of the extracts were measured at 517 nm. The results of DPPH radical scavenging assays of butylated hydroxytoluene (BHT) (standard) and plant extracts are tabulated in table 2. Figure 2 showed free radical scavenging activity of the two extractives used in the current paper. At a concentration of 200 µg /ml,the scavenging activity of the F. racemosa leaves and bark extracts were found to be 48.54701% and 73.46154% respectively, while at the same concentration, the activity of BHT was 96.35%. Thus, F. racemosa stem bark exhibited significant free radical scavenging activity (Figure 2A) . The IC 50 of stem bark of F. racemosa was 19 µg/ml. 
Conclusion
Currently, any antioxidant containing drugs and cosmetics is not manufactured in our country although we have affluent and diversified flora resources with very rich history of their medicinal use in 'Aiurveda'. Antioxidant can be used to produce medicines and cosmetics so that, the drug and cosmetic industries in our county can have their own herb based formulation. The measurement of the antioxidant capacity of selected plants is important to quantify the intake of natural antioxidants in a dietary supplement. Additionally, these studies will help in the selection of natural source of antioxidant and in the use of health relevant food industry. Its constituents scavenge free radicals and thus may contribute a protective effect against oxidative damage induced to cellular macromolecules. However, further studies for the isolation and identification of individual bioactive compounds and also in vivo studies are needed for understanding their mechanism of actions well. It is expected that, the current study will provide baseline information for the local pharmaceutical companies of Bangladesh to evaluate the possibilities of using F. racemosa stem bark in preparation of dietary supplements and cosmetic products.
